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Campbell's value of o".s8 is quite .small
and nearer the amount at first predicted
by Einstein and also agreeing with that
which would be due to the Newton-Max-
well effect, namely, c/'.S;. It should be
stated that conditions at the 1918 eclipse
were not as favorable as those prevailing
during that in May, 1919. The stars in
the former were fainter and farther from
the sun than those photographed in the
latter, and the telescope used was not the
best for the work. As for the 1919 eclipse,
the star images 011 the plates giving the
lowest deflection of o".99 were somewhat
out of focus and hence considered untrust-
worthy ; the mean of the two values given
by the other plates agrees in magnitude
closely with Einstein's predicted value,
though the deflection was not directly
away from the center of the sun as the
theory requires. There is a possibility
that refraction in the sun's and the earth's
atmospheres have produced some effect,
and it is still an open question among
scientists whether the results of the 1919
eclipse plates give a real confirmation of
the theory. In order to obtain more defi-
nite evidence similar photographs were
taken with better instrumental equip-
ment during the total eclipse of Septem-
ber 21, 1922, by many different observers.
The path of totality passed directly across
Australia and over a number of islands
adjacent to it; to Wallal, Australia, where
the duration of totality was 5 minutes 19
seconds, there were sent five separate ex-
peditions, one from Cambridge, England,
one from the University of Toronto,
Canada, one from India, one from Perth,
West Australia, and the very specially
equipped Crocker expedition from the
Lick Observatory under the direction of
Dr. Campbell. There was also the British
expedition, devoted exclusively to testing
the Einstein prediction, stationed at Christ-
mas Island, and at this same place was
another expedition sent out by Einstein's
associates and some amateur astrono-
mers. The preliminary announcements
concerning the results of these expeditions
indicate once more the presence of a de-
flection of light agreeing in value fairly
well with that predicted by Einstein.

The results of the Canadian expedition are
announced as "distinctly confirmatory of
the theory" though they "can hardly be
considered decisive".

The character of the photographs se-
cured by the Lick Observatory expedition
was exceptionally good; on each plate
there are distinct images of from sixty-two
to eighty-five stars. The accurate meas-
urement of the positions of these star
images is a task of great delicacy, involving
much patient labor extending over many
weeks; there were four pairs of plates
and it requires fifty hours to make the
necessary measurements on each pair, and
when all this has been done it still requires
many hours of laborious calculations to
deduce the amount of deflection of the rays
of light indicated by these measurements.

The amount of deflection at the sun's
limb as deduced from the measurements
made on these plates by Dr. Campbell and
Dr. Trumpler is as follows:

CAMPBELL
l".72

i".35
l".78

TRUMPLER

I ".88
I ".62
I ".91
i".76

First pair of plates
Second pair of plates
Third pair of plates
Fourth pair of plates

When all these measurements are prop-
erly combined, it is found that the value
of the deflection of light by the sun, as ob-
served in the 1922 eclipse, is i".72 with a
probable error of o". 11, which is in most re-
markable agreement with the deflection of
i". 7 5 predicted by Einstein. It has not yet
been stated whether these deflections as
measured on the eclipse plates are all di-
rectly along radial lines from the center of
the sun, as required by the theory, or
whether they include some non-radial com-
ponents such as were in evidence on the
plates taken during the eclipse of 1919.

Whether Einstein's theory as a whole
will be ultimately proved true or will be
shown to require modification or rejec-
tion, it is clear that his investigations have
enabled him to lead the astronomical ob-
server to the actual detection and meas-
urement of a previously unknown physical
fact which must have tremendous bear-
ings on the future of astronomical and
physical sciences.